As the definition of digital libraries expands to include research data along with more conventional objects such as digitized images and e-prints [1, 2] , there exists a need to describe and link to datasets that are frequently very large and shared among researchers on a network. Many researchers would like to "publish" their data and make it more accessible, and in some cases, are required to do so to satisfy the stipulations of the agencies who fund their research. Because of their size and the way they are most commonly accessed, it is impractical to ingest all of these datasets into a central repository. The development of middleware is one approach to enabling datasets to be discovered and used wherever they reside in a distributed environment (e.g., on a data grid or a researcher's desktop computer). Existing protocols and tools can be extended to provide some of this functionality while taking advantage of an installed base of previously adopted technologies. In one such case, the OAISRB software was developed by Michael Witt and Jigar Kadakia of the Purdue University Libraries to provide an open archives initiative protocol for metadata harvesting (OAI-PMH) interface to expose metadata from digital objects residing on the storage resource broker (SRB) to OAI service providers. This allows metadata describing grid resources to be harvested using the This paper was originally submitted as a full technical paper with two co-authors, and it was requested by the editors to rewrite it as a short paper for a section on "Tools and Infrastructure". I made every effort to follow Tamara Sumner's excellent suggestions as well as those of my reviewers in more succinctly describing the problem and presenting our modifications and application of OAI-PMH/SRB with OAISRB in a way that can benefit other projects. Rhetorical issues related to metadata and librarianship that were scrutinized by my reviewers were removed in favor of a tight focus on the tool itself and how it works.
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The OAI-PMH defines a protocol that allows a service provider to harvest metadata from a compliant repository, also known as a data provider. OAI-PMH requests are constructed using six different verbs: Identify, ListSets, ListMetadataFormats, ListIdentifiers, ListRecords, and GetRecord [3] . The SRB functions as a data grid, allowing multiple physical storage units to be aggregated and represented as a single logical storage unit. An assortment of client programs facilitate access to files on the SRB and perform functions such as filesystem virtualization. A metadata catalog (MCAT) service keeps track of the relationships among users, files, and storage units as well as supporting different levels of description that can be queried by users to perform various actions to access and use objects [4] . OAISRB essentially serves as middleware, converting OAI-PMH requests into SRB queries and returning the results from the MCAT in an OAI-compliant manner. It is implemented as a java servlet that runs as a web service, for example, on an Apache Tomcat server.
OAISRB's external interface listens to TCP port 80 for an OAI-PMH request, which arrives via HTTP. The response to an Identify request provides basic information about the repository such as its name, administrator email address, and protocol version from a configuration file, oaihandler.properties. An OAI set is analogous to a collection in SRB, and OAISRB responds to the ListSets verb with the list of collections that are statically defined in oaihandler.properties. Because the current version of OAISRB only supports the oai_dc (Dublin Core) schema, the response to the ListMetaDataFormats request is hard-coded. For all other requests, OAISRB extracts the verbs and other parameters from the URL, constructs a query, connects to SRB using the internal interface, and passes the query to MCAT. The results are , and the internal SRB interface uses the Jargon java client API that was developed by the San Diego Supercomputer Center (SDSC) [6] .
The oaihandler.properties file also defines the base URL and port for the OAI-PMH interface, the SRB connection parameters (e.g., username, password, zone), and information about the server and collections. A crosswalk feature converts from one metadata format to oai_dc on-the-fly after the recordset is returned from MCAT. Custom field mappings can be defined for each collection. Lastly, a logging function records information related to performance and errors for debugging purposes (Fig. 1) .
OAISRB was approved for open source distribution by Purdue's Office of Technology Commercialization (request# 64660) on 30 August 2006. It was tested in collaboration with the Rosen Center for Advanced Computing, a division of Information Technology at Purdue, on the TeraGrid. Feedback from developers and users will help identify bugs to fix and features to add in new releases. Future work on OAISRB includes adding support for metadata formats other than Dublin Core and the ability to reference an XML schema on the web to perform dynamic crosswalks. More flexibility and granularity in defining objects in collections could be provided by adding pattern-matching capability. For example, a service provider may only be interested in graphic files in a collection and apply a regex filter (\.tif$) in its collection definition. Once standards are defined, OAISRB could be extended to allow harvesting of objects as well as metadata.
While this work focused specifically on a tool to bridge the OAI-PMH and SRB, this approach of building middleware to glue together existing technologies can be used in many other applications to meet data curation and other emerging digital library and eScience needs.
